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Available online 3 June 2014AbstractThis study was aimed at examining the associations between health disparities and physical activity, and their contributions to health and
academic problems in schoolchildren.
Pertinent data from a community-wide survey were analyzed, which included 2930 households with schoolchildren aged 7e14 years. Asso-
ciations between the parents’ self-reported race/ethnicity, parental education, household income, children’s health status, physical activity, and
academic problems were determined by Chi-square and logistic regression analyses. Contributory factors for children’s health status, physical
activity, and academic problems were predicted by logistic regression fitting.
Within white/Caucasian children, 86.0% had very good/excellent health and 77.9% were physically active, values higher than those in Latino/
Hispanic (77.8%, p < 0.0001 and 71.9%, p ¼ 0.0030) and black/African American children (80.0%, p ¼ 0.0409 and 73.1%, p ¼ 0.0973). White
schoolchildren were less likely to have academic problems (8.9%) than Latino (12.5%, p ¼ 0.0256) or black (26.1%, p < 0.0001) school-
children. Health status was reciprocally (p < 0.0001) inter-related to physical activity and was the most significant factor (p < 0.0001) associated
with academic problems.
Children’s health status determined by both healthy lifestyles and sociodemographic factors is the most significant contributory factor associated
with academic problems. Physical activity should be considered as an intervention to reduce health disparities and academic problems among
schoolchildren.
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Health status influences neurocognitive development and
function in childhood. Children who have high body mass1
and elevated blood pressure2 show decreased neurocognitive
function. By contrast, children who have better aerobic fitness
or physical performance tend to have better neurocognitive
function3,4 and standardized test scores.5 Children’s health is
affected by socioeconomic status and racial/ethnic background
or inequality in access to health care,6 preventive services,7
neighborhood environment,8e10 and health-related knowl-
edge or information.11e13 Children’s health disparities are
evident by differences in overweighteobesity rate14e16 and
socioeconomic status, and disparities coexist with decreased
neurocognitive2,17 and academic performance.5,18 Further-
more, health disparities in childhood are associated with
physical disability, low cognitive function,19 and high mor-
tality rate20 in adulthood, which seem to form a vicious cycle
between health status, school success, and future socioeco-
nomic disparities.
Little is known, however, about the interaction of socio-
demographic and racial/ethnic characteristics with physical
activity on children’s health status and academic problems at
school. We hypothesized that both physical activity and
sociodemographic factors could influence children’s health
and academic performance positively. In order to test this
hypothesis, we analyzed a large database of the Community-
wide Children’s Health Assessment and Planning Survey,
conducted within six counties of north Texas by Cook Chil-
dren’s Health Care System. Participants included 7439
households that had children of 0e14 years of age. The focus
of the survey was to identify children’s health needs, imple-
ment solutions, and improve the quality of children’s health
programs and services in the community. The purpose of this
study was to examine the associations between sociodemo-
graphic factors and healthy lifestyle in school-aged children
and to identify associations between children’s health dispar-
ities and academic problems at school.
MethodsStudy participantsThe current study focused on 2930 households that had
schoolchildren of 7e14 years of age (1559 boys and 1342
girls). Among these children, 69.7% were white/Caucasian
(n ¼ 2042), 19.2% Latino/Hispanic (n ¼ 563), 5.5% black/
African American (n ¼ 160), 2.1% Asian/Pacific Islander
(n ¼ 61), 0.5% American Indian/Alaska Native children
(n ¼ 15), and 3.0% multiraces or unknown races (n ¼ 89).
Data for American Indian/Alaska Native and multiraces/un-
known groups of children were analyzed, but not discussed
here due to small sample size (i.e., Native group) or difficulty
in categorizing children (i.e., multiraces or unknown race
group). This study was approved by the Institutional Review
Board for the Protection of Human Subjects at the University
of North Texas Health Science Center, Fort Worth, TX, USA.Study designThe procedure of the Community-wide Children’s Health
Assessment and Planning Survey has been described previ-
ously.21 Briefly, the survey questionnaire was produced after
having obtained input and acceptance from community leaders
and groups that included county judges, local mayors, the
Texas Department of State Health Services, county health
departments, the Center for Community Health, the United
Way of Tarrant County, and parent focus groups (a total of 8
groups, with 7e10 parents in each group). The survey was
administered by a combination of mail, telephone, and the
Internet in both English and Spanish. If no response was
received to the initial mail survey, the household was then
contacted and given the opportunity to participate through the
telephone. The survey was conducted from September 22,
2008 to January 9, 2009.Study variablesThe current analysis focused on the following variables:
children’s “health status” as reported by parents: (1) poor, (2)
fair, (3) good, (4) very good, and (5) excellent; “body mass
index percentile” calculated from the reported height and
weight of the children, with considerations of individual age
and gender; “physical activity”: (1) none, (2) 1e3 days, (3)
4e6 days, and (4) 7 days with 30-minute physical exercise
during the past 7 days; “academic problems” (yes or no);
children’s race/ethnicity; the highest level of education parents
had completed; and total annual household income. Neigh-
borhood environmental factors were also included, which were
assessed by the following questions: “are there grocery stores
in your neighborhood that supply fresh fruit and vegetables?
(yes or no)” and “are there safe parks/outdoor areas for your
child to play in the neighborhood where you live? (yes or no)”.
Academic problems at school were based on parents’
impression of their children’s school grade or academic per-
formance. After preliminary analyses, multiple categorical
groups were merged to simplify data analysis and interpreta-
tion, without changing the study outcome or conclusion. Based
on the health status, three groups were formed: “poor/fair”,
“good”, and “very good/excellent”. Body mass index (BMI)
percentiles were categorized as “normal weight” (BMI <85th
percentile) and “overweighteobese” (BMI 85th percentile).
According to physical activity, children were grouped into
“sedentary” (no exercise during the past 7 days), “physically
inactive” (exercise for 1e3 days), and “physically active”
(exercise for 4 days) groups. The categories for “parental
education” were merged into four groups: “less than high
school” (<HS), “high school graduate” (HS), “more than high
school or some college”, including 2-year college/technical
certification program (>HS), and “4-year college”
(college). The categories of total annual “household income”
were merged into five groups: <$35k (i.e., from <$14,000 to
$34,999), <$60k (i.e., from $35,000 to $59,999), <$80k (i.e.,
from $60,000 to $79,999), <$100k (i.e., from $80,000 to
$99,999), and $100k (i.e., $100,000).
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between the variables of race/ethnicity, parental education,
household income, neighborhood factors, health status, BMI
percentile, physical activity level, and academic problems at
school. Odds ratios (ORs) and 95% confidence intervals (CI)
were estimated to quantify the differences based on Chi-square
test or logistic regression analysis. In addition, a multiple lo-
gistic regression procedure was fitted to associate potential
independent variables (i.e., contributory factors) with the
following dependent variables: health status, BMI percentile,
physical activity level, and academic problems. The inde-
pendent variables race/ethnicity, parental education, household
income, physical activity level, BMI percentile, availability of
safe parks/outdoor areas, and grocery stores with fresh fruitFig. 1. Associations between race/ethnicity, parental education, and household inco
panels): 84.0% of all children have very good/excellent health, 30.8% are overweigh
have academic problems at school. Inserted numbers represent the percentage of the
the groups of white/Caucasian, Latino/Hispanic, black/African American, Asian/pa
respectively. <HS ¼ less than high school; >HS ¼ some college or 2-year college/t
4 years of college plus professional school.and vegetables, were included to analyze the contributory
factors for “very good/excellent health”. The independent
variables race/ethnicity, parental education, household in-
come, physical activity level, availability of safe parks/outdoor
areas, and grocery stores with fresh fruit and vegetables were
included to analyze the contributory factors for “over-
weighteobesity”. The independent variables race/ethnicity,
parental education, household income, BMI percentile, and
availability of safe parks/outdoor areas were included to
analyze the contributory factors for “physically active life-
style” (i.e., exercise for 4 days). The independent variables
race/ethnicity, parental education, household income, health
status, BMI percentile, and physical activity level were
included to analyze the contributory factors for “academic
problems”. SAS version 9.1 (SAS Institute Inc., Gary, NC,
USA) was used for data analyses.me. Broken lines indicate the overall average of all groups (from top to bottom
teobese, 76.3% are physically active (i.e., exercise 4 days/week), and 10.3%
individual group. White, Hispanic, Black, Asian, Native, and Unknown denote
cific Islander, American Indian/Alaska Native, and multiraces/unknown races,
echnical certification program; College ¼ 4-year college degree or more than
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excellent health (12.9% in good health and 3.1% in poorefair
health). The proportion of children who were over-
weighteobese was 30.8% and that of children who were
physically active (i.e., exercise for 4 days/week) was 76.3%
(physically inactive or exercising for 1e3 days, 21.1%;
sedentary or no exercise, 2.6%). Overall, 10.3% of all
schoolchildren had academic problems.Sociodemographic statusThe percentages of the highest level of education
completed by the parents were as follows: 3.52% (n ¼ 103)
with an education level of <HS, 11.47% (n ¼ 336) of HS,
31.36% (n ¼ 916) of >HS, and 53.75% (n ¼ 1575) at
college. The percentages of annual household income were
as follows: 11.88% (n ¼ 348) with <$35k, 16.86% (n ¼ 494)
with <$60k, 15.60% (n ¼ 457) with <$80k, 17.47%
(n ¼ 512) with <$100k, and 38.19% (n ¼ 1119) with $100k.
Parental education was positively (p < 0.0001) associated with
the annual household income, both of which were significantly
associated with the race/ethnicity (p < 0.0001 for both). In theTable 1
Odds ratios associated with sociodemographic factors.a
Groups Very good/excellent health Overweighteobesity
Odds ratio 95% CI p Odds ratio 95% CI p
Race/ethnicity
Latino vs. white 0.57 0.45e0.73 <0.0001 1.43 1.17e1.74
Black vs. white 0.65 0.44e0.98 0.0409 1.95 1.41e2.71 <
Asian vs. white 0.50 0.28e0.91 0.0232 1.26 0.73e2.16
Black vs. Latino 1.14 0.74e1.76 0.5512 1.37 0.96e1.95
Asian vs. Latino 0.88 0.47e1.62 0.6715 0.88 0.51e1.54
Black vs. Asian 1.30 0.65e2.63 0.4567 1.56 0.84e2.89
Parental education
<HS vs. College 0.19 0.12e0.30 <0.0001 2.31 1.54e3.45 <
HS vs. College 0.54 0.40e0.73 <0.0001 1.31 1.01e1.68
>HS vs. College 0.64 0.51e0.80 <0.0001 1.36 1.14e1.62
<HS vs. >HS 0.30 0.20e0.47 <0.0001 1.70 1.13e2.56
<HS vs. HS 0.36 0.23e0.58 <0.0001 1.77 1.13e2.77
HS vs. >HS 0.84 0.62e1.16 0.2894 0.96 0.74e1.25
Household income
<$35k vs. $100k 0.25 0.19e0.34 <0.0001 1.84 1.43e2.37 <
<$35k vs. <$100k 0.37 0.27e0.52 <0.0001 1.44 1.08e1.92
<$35k vs. <$80k 0.37 0.26e0.52 <0.0001 1.38 1.03e1.85
<$35k vs. <$60k 0.52 0.38e0.71 <0.0001 1.26 0.95e1.68
<$60k vs. $100k 0.49 0.36e0.66 <0.0001 1.46 1.16e1.84
<$60k vs. <$100k 0.72 0.52e1.01 0.0539 1.14 0.88e1.49
<$60k vs. <$80k 0.71 0.51e1.01 0.0517 1.10 0.84e1.44
<$80k vs. $100k 0.69 0.50e0.95 0.0218 1.33 1.05e1.69
<$80k vs. <$100k 1.02 0.71e1.45 0.9361 1.04 0.79e1.37
<$100k vs. $100k 0.68 0.50e0.92 0.0132 1.28 1.01e1.61
CI ¼ confidence interval; <HS ¼ less than high school; >HS ¼ some college or
degree or more than 4 years in college.
a Odds ratios are estimated from logistic regression analysis.neighborhoods, 97.4% (n ¼ 2855) had grocery stores that
supplied fresh fruit and vegetables, and 89.0% (n ¼ 2608) had
safe parks/outdoor areas for children to play.Association with race/ethnicityFor the white/Caucasian group, 86.0% of children had very
good/excellent health, which was significantly greater than the
proportions in the three minority groups, i.e., Latino/His-
panics, black/African, and Asian Americans (Fig. 1 and
Table 1). There was no statistical difference in health status
among these minority groups. Overweighteobesity rate for
white/Caucasians (28.0%) was below the overall average
(30.8%), whereas those for the minority groups were above
the average (Fig. 1). The proportion of children who exercised
4 days (i.e., physically active) was 77.9% for white/Cau-
casians, which was significantly higher than those of Latino/
Hispanics (71.9%, p ¼ 0.0030) or Asian Americans (65.6%,
p ¼ 0.0121). Proportions of children who had academic
problems among Latino/Hispanics (12.5%) and black/African
Americans (26.1%) were above the average (10.3%), which
were significantly higher than that of white/Caucasians
(8.9%). The likelihood of children being at risk of having
academic problems was significantly (p ¼ 0.0009) greater in
black/African Americans than in Latino/Hispanic Americans
(Fig. 1 and Table 1).Physical activity for 4 d Academic problems
Odds ratio 95% CI p Odds ratio 95% CI p
0.0004 0.73 0.59e0.90 0.0030 1.47 1.02e2.12 0.0256
0.0001 0.74 0.52e1.06 0.0973 3.64 2.28e5.82 <0.0001
0.4098 0.51 0.30e0.86 0.0121 d d d
0.0872 1.02 0.69e1.50 0.9402 2.48 1.47e4.20 0.0009
0.6513 0.70 0.40e1.21 0.2027 d d d
0.1627 1.45 0.78e2.70 0.2412 d d d
0.0001 0.39 0.26e0.59 <0.0001 2.23 1.12e4.42 0.0221
0.0389 0.84 0.64e1.11 0.2258 2.10 1.33e3.30 0.0011
0.0006 0.76 0.63e0.92 0.0044 1.81 1.27e2.57 0.0006
0.0115 0.52 0.34e0.78 0.0017 1.20 0.60e2.40 0.6002
0.0127 0.46 0.29e0.73 0.0011 1.05 0.50e2.22 0.8924
0.7612 1.10 0.83e1.48 0.4771 1.14 0.72e1.81 0.5964
0.0001 0.45 0.35e0.59 <0.0001 3.34 2.08e5.36 <0.0001
0.0119 0.57 0.42e0.77 0.0003 2.91 1.68e5.02 0.0004
0.0291 0.67 0.49e0.92 0.0124 1.11 0.69e1.78 0.7679
0.1112 0.74 0.55e1.00 0.0599 1.31 0.82e2.10 0.3269
0.0012 0.61 0.48e0.78 <0.0001 2.55 1.62e4.01 <0.0001
0.3175 0.76 0.57e1.02 0.0683 2.22 1.31e3.77 0.0043
0.4996 0.91 0.68e1.22 0.5254 0.85 0.54e1.33 0.4717
0.0188 0.67 0.52e0.87 0.0025 3.00 1.90e4.74 <0.0001
0.7652 0.84 0.62e1.13 0.2512 2.62 1.54e4.46 0.0006
0.0379 0.80 0.61e1.03 0.0859 1.15 0.67e1.96 0.5370
2 years of college/technical certification program; College ¼ 4-year college
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incomeFig. 2. Association between physical activity level and availability of safe
parks/outdoor areas in the neighborhood. The proportion of children who are
physically active (i.e., exercise 4 days) is greater (p ¼ 0.0044) in a neigh-
borhood with safe parks/outdoor areas to play (77.0%) than in that without
such areas (69.9%) (OR 1.45, 95% CI 1.12e1.87). By contrast, the proportion
of sedentary children (no exercise) is less (p ¼ 0.0054) in a neighborhood with
safe parks/outdoor areas (2.3%) than in a neighborhood without such areasThe parental education level of <HS was associated with
significantly lower percentages of children in very good/
excellent health (58.3%) or those who were physically active
(60.2%), and with significantly higher percentages of children
who were overweight/obese (44.6%), compared to those in the
groups of all other education levels (Fig. 1 and Table 1).
However, the proportions of children who had academic
problems were not statistically different among the groups
where parental education level was <HS (15.3%), HS
(14.6%), or > HS (13.0%). In all these three groups, per-
centages of children having academic problems were signifi-
cantly higher than those with the parental education level of
college (7.5%). Household income of <$100k or $100k
was associated with a significantly reduced likelihood of
having academic problems at school as compared with lower
annual incomes (i.e., <$35k, <$60k, and <$80k). High
household incomes were significantly associated with high
percentages of children having very good/excellent health and
physical activity for 4 days, and a low overweighteobesity
rate (Fig. 1 and Table 1).(5.0%) (OR 0.46, 95% CI 0.26e0.80). CI ¼ confidence interval; OR ¼ odds
ratio.Association among various factorsThe probability of being at risk of having academic prob-
lems was significantly higher in children who had poor/fair
health (19.5%, OR 2.76, 95% CI 1.62e5.00) or good health
(22.2%, OR 3.25, 95% CI 2.23e4.73) when compared to
children in very good/excellent health (8.1%). The percentage
of children with academic problems was significantly reduced
from 22.9% in the no-exercise (i.e., sedentary) group to 9.9%
in the physically active group (i.e., exercise for 4 days), with
an OR of 2.70 (95% CI 1.34e5.41). The probability of being
overweighteobese was significantly greater (OR 1.78, 95% CI
1.13e2.85) in children living in a neighborhood without
grocery stores that had fresh fruit and vegetables (44.0%) than
in those living in a neighborhood with such stores (30.4%).
Fig. 2 demonstrates a significant relationship between the
physical activity level and the availability of safe parks/out-
door areas in the neighborhood (p ¼ 0.0022).Contributors to children’s conditionTable 2 summarizes the significant contributors, based on
multiple logistic regression fitting. Children’s health status
was significantly associated with (1) their physical activity
level, (2) household income, (3) availability of safe parks/
outdoor areas in the neighborhood, (4) BMI percentile, and (5)
parental education, but not with race/ethnicity (p ¼ 0.11) or
availability of grocery stores (p ¼ 0.20) with fresh fruits and
vegetables in the neighborhood. Children’s BMI percentile
was significantly associated with (1) physical activity level, (2)
race/ethnicity, (3) parental education, and (4) availability of
grocery stores that supplied fresh fruit and vegetables, but not
with household income (p ¼ 0.34) or availability of safe parks/outdoor areas (p ¼ 0.62) in the neighborhood. Only two fac-
tors, physical activity and parental education, were significant
in logistical modeling to predict both health status and BMI
percentile (Table 2).
Physically active lifestyle (i.e., exercise for 4 days) was
significantly associated with (1) health status, (2) BMI
percentile, and (3) household income, but not with race/
ethnicity (p ¼ 0.36), parental education (p ¼ 0.26), and
availability of safe parks/outdoor areas (p ¼ 0.11) in the
neighborhood, according to the multiple logistic regression
fitting (Table 2). Children’s academic problems at school were
significantly associated with (1) health status, (2) race/
ethnicity, and (3) household income (Table 2), and marginally
with physical activity level (p ¼ 0.09), but not with BMI
percentile (p ¼ 0.34) and parental education (p ¼ 0.26). Two
factors, health status and household income, were significant
in logistical modeling to predict both physical activity level
and academic problems at school (Table 2).
Discussion
This study suggests an association between physical ac-
tivity and sociodemographic factors on health and academic
problems among schoolchildren aged 7e14 years. Two
important highlights have been derived from the present
analysis. First, the difference in children’s health is signifi-
cantly associated with both lifestyle behavior and socio-
demographic factors. Children’s physical inactivity and
parental education level of less than high school are associated
with a significant probability of children being
Table 2
Significant contributors predicted from multiple logistic regression fitting.
Effecta p Comparison Odds ratio 95% CI
Probability modeledb: very good/excellent health
Independent variables: race/ethnicity; parental education; household income; physical activity level; BMI; availability of safe parks/outdoor areas; and grocery
stores with fresh fruit and vegetables
Physical activity <0.0001 None vs. 4 d 0.52 0.31e0.88
1e3 d vs. 4 d 0.51 0.41e0.64
Household income 0.0001 <$35k vs. $100k 0.41 0.28e0.58
<$60k vs. 100k 0.64 0.47e0.89
Safe parks 0.0021 No vs. yes 0.64 0.48e0.85
BMI percentiles 0.0031 Overweighteobese vs. normal weight 0.73 0.59e0.90
Parental education 0.0060 <HS vs. 4 y college 0.43 0.27e0.69
Probability modeled: overweighteobesity
Independent variables: race/ethnicity; parental education; household income; physical activity level; availability of safe parks/outdoor areas; and grocery stores
with fresh fruit and vegetables
Physical activity <0.0001 None vs. 4 d 2.12 1.33e3.38
1e3 d vs. 4 d 1.63 1.35e1.97
Race/ethnicity 0.0017 Latino vs. white 1.24 1.01e1.54
Black vs. white 1.80 1.29e2.51
Parental education 0.0058 <HS vs. 4 y college 1.85 1.20e2.85
>HS vs. 4 y college 1.27 1.06e1.52
Grocery stores 0.0389 No vs. yes 1.65 1.02e2.65
Probability modeledb: exercise for 4 d
Independent variables: race/ethnicity; parental education; household income; health status; BMI; and availability of safe parks/outdoor areas
Health status <0.0001 Poorefair vs. very good/excellent 0.49 0.39e0.62
Good vs. very good/excellent 0.55 0.35e0.85
BMI percentile 0.0001 Overweighteobese vs. normal weight 0.62 0.52e0.74
Household income 0.0003 <$35k vs. $100k 0.56 0.42e0.73
<$60k vs. $100k 0.67 0.52e0.87
<$80k vs. $100k 0.71 0.55e0.93
Probability modeled: academic problems
Independent variables: race/ethnicity; parental education; household income; health status; BMI; and physical activity level
Health status <0.0001 Poorefair vs. Very good/excellent 3.11 1.70e5.65
Good vs. very good/excellent 2.91 1.96e4.31
Race/ethnicity 0.0001 Black vs. white 3.18 1.92e5.27
Household income 0.0001 <$35k vs. $100k 2.13 1.24e3.65
<$60k vs. $100k 2.19 1.35e3.55
<$80k vs. $100k 2.84 1.76e4.58
BMI ¼ body mass index; CI ¼ confidence interval; HS ¼ high school.
a Independent variable was not included if its effect did not reach a significant level (i.e., p  0.05) during logistic regression fitting.
b Health status was categorized into two groups: very good/excellent health and nonhealth groups; physical activity was categorized into two groups: physically
active (physical activity for 4 days) and inactive groups when modeling.
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health really matters for both children’s academic performance
and their physical activity. Children with a poor health status
are associated with more academic problems at school, and
with greater likelihood of being sedentary or less physically
active.Difference in children’s healthLow parental education level is associated with a high risk
for children to have overall health problems,22 particularly
cardiovascular and respiratory conditions.13,22 The present
analysis indicated that parental education level of less than
high school was associated with a poorer health status, higher
overweightdobesity rate, and smaller likelihood of physically
active lifestyle in children, which were all significantly
different from those in other groups, i.e., parental education at
high school, some college, and 4-year college (Table 1 and
Fig. 1). By contrast, children whose parental education levelwas 4-year college showed a significantly better health status
and a lower overweighteobesity rate, which were statistically
different from those in other three groups, i.e., <HS, HS, or
>HS groups. Moreover, the association of children’s physical
activity level with parental education showed a similar trend.
The present analysis seems to support the conjecture that
parental education is critical to making a difference in
nurturing the children’s healthy lifestyle behaviors. This
parental education factor, along with a healthy lifestyle, ap-
pears to exert a lasting significant influence on children’s
health status.23
In addition to sociodemographic factors, neighborhood
environment appears to have a significant association with
both children’s health status and their body weight (Table 2).
A previous research indicated that children in disadvantaged
neighborhoods had a greater percentage of calories from fats
and consumed more sodium.10 Children’s dietary quality not
only is affected by sociodemographic factors,11 but also is
associated with neighborhood factors.10 The present analysis
13X. Shi et al. / Journal of Exercise Science & Fitness 12 (2014) 7e14confirmed that availability of grocery stores in the neighbor-
hood that supplied fresh fruit and vegetables was significantly
associated with children’s weight problem (Table 2).
Furthermore, children’s physical activity has been shown to be
significantly associated with neighborhood factors, including
social integration and perceived safety.8 Absence of safe
parks/outdoor areas for children to play in the neighborhood
(Fig. 2) was significantly associated with a lower percentage
of physically active children (i.e., exercise for 4 days) and a
higher percentage of sedentary (i.e., no exercise) or physically
inactive (i.e., exercise for 1e3 days) children. A neighborhood
environment with safe parks/outdoor areas for children to play
was significantly associated with both children’s health status
and their physical activity level (Table 2). These observations
from the present analysis suggest that environmental factors
seem to serve as proxies of socioeconomic status and are
associated with children’s health and lifestyle behaviors.
Although both neighborhood environment and socio-
demographic factors were associated with children’s health,
physical activity (i.e., healthy lifestyle behavior) was the most
significant contributor or predictor associated with both chil-
dren’s health status and BMI percentile in the present analysis
(Table 2). Sedentary or physically inactive schoolchildren
were significantly associated with a decrease in the likelihood
of being healthy and an increase in the odds of being over-
weighteobese. Children’s physical activity was a significant
factor associated with both the health status and the over-
weighteobesity rate, both of which, in turn, significantly
affected the physical activity level (Table 2). These data
demonstrated a clear presence of a reciprocal inter-relation
between children’s overall health and physical activity level,
i.e., children who were overweighteobese or in poorefair
health seemed to be more sedentary or less physically active
and vice versa. Furthermore, children’s health status appears
not only to determine their overall well-being and develop-
ment, but also to influence their academic attainment.Associations with academic problemsThe likelihood of being at risk of having academic problems
was significantly lower in white/Caucasian children than in
Latino/Hispanic or African American children. In addition, the
proportion of schoolchildren who had academic problems was
lower in the groups whose parental education was at the level
4-year college or household income$80k, as compared with
the other groups in the respective categories (Fig. 1 and Table 1).
These observations clearly demonstrated the association of
sociodemographic factors with children’s academic problems at
school. Nonetheless, children’s health status was most signifi-
cantly associated, as compared with race/ethnicity and house-
hold income, with academic problems at school (Table 2).
Children who were not in very good/excellent health tended to
be at greater risk of having academic problems (Table 2). Health
status appears to provide a significant influence for school-
children to overcome academic problems.
There is a close relationship between children’s health
status and academic success. Children’s health helps improvetheir education attainment by influencing school participation
and performance,24 whereas academic success has shown to
promote overall health25 and even life expectancy.26 Children
with education attainment are likely to have lifestyles asso-
ciated with less health risk factors.27,28 This education
attainment may interact with sociodemographic differences,
which have been known to produce the variations in healthy
lifestyle behaviors,22 dietary choice,11 and physical activity
level.29 The current research suggested that a sedentary life-
style (i.e., no exercise) was significantly associated with the
children’s overweighteobesity rate and negatively with health
status. Evidently, promoting health status with healthy life-
styles seems to help improve children’s education attainment
and achievement.Study limitationsThe present study was based on the self-reported data by
parents who voluntarily responded to the Community-wide
Children’s Health Assessment and Planning Survey. Because
parents from more affluent households could be more willing
to participate in the survey, the surveyed variables could be
biased toward the upper end of socioeconomic level. The
perception and expectation on children’s health status and
academic performance could differ depending on the racial/
ethnic background or socioeconomic status, and thus, these
surveyed variables could be over/underestimated. Although
parents knew that their participation in the survey was
voluntary, misreported errors on children’s health status, aca-
demic problems, physical activity, or body weight and height
might have occurred. Furthermore, all these inferences from
the present analysis are based on cross-sectional associations,
which may not reflect causeeeffect relationships. Thus, future
studies are needed to associate children’s health and physio-
logical mechanisms with neurocognitive development and
functions, evaluated based on the scores of standardized tests
at school.
Conclusion
Children’s health plays an important role in their school
participation and academic performance. Children who have
a poorefair health status or a good health status have
increased risk of having academic problems at school as
compared to those who have a very good/excellent health
status. Children’s health status is the most significant pre-
dictor associated with academic problems. It is closely inter-
related with their lifestyle behaviors, although race/ethnicity
and socioeconomic factors have significant influence on
children’s health and academic problems. Physical activity is
the most significant predictor of children’s health status.
Physically active children are more likely to have very good/
excellent health and less likely to be overweighteobese, and
vice versa. The implication derived from this study suggests
that an increase in physical activity can effectively help
improve children’s physical health and, thus, their academic
performance.
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